Do lending relationships mitigate credit rationing? Does securitization influence the impact of lending relationships on credit rationing? If so, is its impact differently in normal periods versus crisis periods? This paper combines several unique data sets to address these questions. Employing a disequilibrium model to identify credit rationing, we find that more intense lending relationships, measured through their length and lower number, considerable improve credit supply and reduce the degree of credit rationing. In general, we find that a relationship with a bank that is more involved in securitization activities relaxes credit constraints in normal periods; however, it also increases credit rationing during crisis periods. Finally, we study the impact of different types of securitization -covered bonds and mortgage-backed securities (MBS) -on credit rationing. While both types of securitization reduce credit rationing in normal periods, the issuance of MBS by a firm's main bank aggravates these firm's credit rationing in crisis periods.
LENDING RELATIONSHIPS AND CREDIT RATIONING: THE IMPACT OF SECURITIZATION

Introduction and motivation
The global financial crisis of 2008/9 and the ensuing flight away from risk have affected credit flows towards various groups of firms to different degrees, depending on their size, location and risk features. Firms relying heavily on bank credit such as small and medium sized enterprises (SMEs) are particularly vulnerable to the credit crunch.
At the same time, SMEs typically benefit from intense bank-firm relationships, which may help mitigating supply side effects stemming from shocks to the banking system.
We study whether intense bank-firm relationships help in reducing credit rationing.
Furthermore, we investigate how securitization and shocks to the issuance of securitization affect firms' financing constraints during normal periods and during crisis periods. The 2008/9 worldwide financial crisis provides an opportunity to study the role of lending relationships and these banks' involvedness in securitization activities on the degree of credit rationing.
In this paper, we test three different hypotheses combining several unique data sets on Spanish firms. First, do more intense lending relationships help firms to be less financially constrained? That is, even in normal times, lending relationships can help firms to be less financially constrained. Petersen and Rajan (1994) were the first investigating this question using data on firms' reliance on trade credit. They found that firms with longer bank-firm relationships were less likely to employ costly trade credit.
We test this first hypothesis employing a disequilibrium model (see Maddala (1980) for the introduction of this model; or Carbó et al. (2009) for an application to finance), as recently the assumption that trade credit is more costly than bank credit has been subjected to criticism (Burkart et al. (2011) ). Second, we investigate whether positive liquidity shocks due to a greater issuance of securitized assets and negative liquidity shocks due to a drying up of these markets, as well as shocks to the health of the banking system generate a supply effect. The bank lending channel would imply that firms borrowing from banks subject to a larger shock to their financial health face larger financing constraints than otherwise similar firms. Finally, we address whether firms with more intense bank-firm relationships are better hedged against this supply side effect than otherwise similar firms.
These questions are of great concern to governments as SMEs are the backbone of OECD economies accounting for up to 97% of all firms, between 40 and 60% of GDP, and up to 70% of employment (and even higher percentages in non OECD countries). Our results are relevant for both practitioners and policy makers. For example, our insights may help in designing financial regulation on bank liquidity in order to dampen the impact on firm credit rationing.
Our findings can be summarized as follows. First, firms with a more intense lending relationship as measured through its length and lower number of banks they are dealing with, enjoy a greater credit supply and lower degree of credit rationing. These results are in line with previous findings (e.g., Petersen and Rajan (1994) ) but we are employing a disequilibrium model. Second, firms whose main bank is more involved into securitization enjoy lower credit constraints in normal periods; however, they also face increased credit rationing during crisis periods. This shows that securitization generates supply effects which depend on whether we are in normal or crisis periods.
Finally, we study heterogeneity within securitization activity by investigating the impact of different types of securitization -covered bonds and mortgage-backed securities (MBS) -on credit rationing. While both types of securitization reduce credit rationing in normal periods, a firm's main bank issuing MBS aggravates credit rationing in crisis periods.
Our paper is related to two strands of literature. The first strand concerns the topic of securitization in normal times and crisis periods. Securitization may stimulate loan supply by increasing the liquidity of banks' balance sheets (see e.g. Wagner and Marsh (2006) or Duffie (2007)) or improving a banks' risk absorption capacity. During stress periods, however, banks relying on securitization may face additional liquidity problems or capital constraints reducing their willingness to provide loans.
The empirical work on the causes for banks to participate in the securitization markets and the consequences of securitization on bank's willingness to grant loans, and their screening and monitoring incentives is developing rapidly (see e.g. Dell'Ariccia et al. (2009) ; Mian and Sufi (2009); Keys et al. (2010) , or Panetta and Pozzolo (2010) ).
Initial empirical work on how loan sales impact lending relationships show that selling of loans does not hamper the bank-firm relationship (e.g. Drucker and Puri (2009)).
Hirtle (2007) Their results suggest that loan growth significantly affects loan performance with a lag of at least two years while loan performance is found to explain rating changes with a lag of four quarters. They also find that although securitized products are supposed to ensure remoteness from their originating bank, bank characteristics (in particular, observed solvency, cash flow generation and cost efficiency) affect ratings considerably.
A second strand of related papers addresses the question on how relationship banking affects credit availability in normal times and in crisis periods. Most studies find that relationship borrowers (longer duration, wider scope, fewer banks, geographically close banks) have better access to credit. Petersen and Rajan (1994) , for example, find that firms with stronger relationships have a higher debt to assets ratio, and resort less often to trade credit. Cole (1998) whether savings banks which are exposed to shocks from Landesbanken (whom they own) stemming from the US, behave differently than non-exposed savings banks, i.e. who own Landesbanken without exposure to the US financial crisis. They find evidence for a supply side effect in that the affected banks reject substantially more loan applications than non-affected banks. Furthermore, bank relationships mitigate supply side effects as firms with longer relationships are less likely to be rejected even when their savings bank is exposed to a financial shock. We contribute to this literature by investigating how a firm's main bank's previous access to additional liquidity impacts credit supply when the securitization market dries up.
The remainder of the paper is organized as follows. The second section provides the data and methodology. Section 3 presents the results of our analysis. Section 4 concludes.
Data and methodology
Data
We combine different data sources for our empirical analysis. The primary source of firm-level information is the SABI (Sistema de Análisis de Balances Ibéricos) database by Bureau Van Dijk. SABI includes accounting and financial information on more than 700,000 Spanish firms since 1990. Firms are included in the database when they have at least one employee. SABI includes information on headquarters' location, date of constitution, firm industry, number of employees, legal form of the business, whether the firm is quoted on a stock exchange and, most importantly for our purposes, the name of the bank(s) with whom the firm operates. The information on bank-firm relationships and other key variables is only available for a smaller set of firms.
Furthermore, the SABI database is updated regularly such that some information such as the one on bank-firm relationships is overwritten. We resolve this issue by retrieving information on bank-firm relationships from previous versions of the database. Our final sample covers 56,752 firms over the period 1993-2008, which represents around 7% of total firms in Spain on average over the sample period 1 . Due to entry and exit of the firms, the panel is unbalanced and the number of firm-year observations is 326,332.
If both consolidated and non-consolidated accounts are available, we choose the consolidated ones.
Hypotheses and Empirical Methodology
To structure our analysis, we develop a number of hypotheses to explore (i) how the intensity of lending relationships affect firm's credit rationing before and during the crisis, and (ii) to study the role of different types of securitization (covered bonds versus MBS) on firms with intense lending relationships before and during the crisis. We formulate three hypotheses.
Hypothesis 1: Firms with more intense lending relationships (i.e. longer duration, larger fraction borrowed from banks, fewer relationships) enjoy a greater credit supply. All else equal, these firms are less likely to be credit rationed.
Hypothesis 2:
Firms borrowing from banks issuing (to a greater degree) covered bonds are less likely to be credit rationed when their banks are subject to shocks affecting their financial health.
Hypothesis 3: Firms borrowing from banks issuing (to a greater degree) MBS are more likely to become credit rationed when their banks are subject to shocks affecting their financial health.
Our first hypothesis stems from the literature on relationship banking arguing that firms with intense lending relationships face lower credit constraints (e.g. Petersen and Rajan (1994) ). The second and third hypotheses are based on the differential characteristics of MBS and covered bonds -MBS allow issuers to transfer risk whereas covered bonds largely remain on the bank's balance sheet (see also Carbó et al. (2011) .
The test of the three hypotheses requires identifying constrained firms. In a seminal credit rationing paper, Stiglitz and Weiss (1981) show that loan markets in the presence of asymmetric information can be frequently characterized by a disequilibrium status. Although some accounting ratios can be relevant indicators of firm financing constraints, it is also possible to infer lending demand and availability and to estimate the probability of credit rationing from a disequilibrium model. From an econometric point of view, the main challenge associated with estimating the market model in disequilibrium is that one has to obtain estimators for the parameters of loan supply and demand functions using only observed volume of transactions in the loan market. As demand and supply for bank loans are not observed (see however Cheng and Degryse (2010), or Kirschenmann (2010)), a disequilibrium model can solve this problem, by assigning the observations either to the demand or the supply equation. Maddala and Nelson (1974) discuss the appropriate maximum likelihood method for this class of disequilibrium models, which has been used for empirical analysis of credit markets in different countries (see e.g. Sealey (1979) ; Perez (1998) , Ogawa and Suzuki (2000) ;
Atanasova and Wilson (2004); Steijvers (2008 ), or Carbó et al. (2009 ).
We set up a model of bank loan demand by individual firms, allowing for the possibility that the firms cannot borrow as much as they would like. 
The amount of bank credit demanded is modelled as a function of the level or the expansion of firm activity, firm size, other sources of capital that are substitutes to bank loans, and the cost of bank credit. The maximum amount of credit available to a firm is modelled as a function of the firm's collateral and default risk. All level variables are expressed in terms of ratios to reduce heteroscedasticity. Thus, the size effect of "total assets" in the demand function above is estimated as part of the constant term, while the constant term is estimated as a coefficient of the reciprocal of total assets (the same logic is applied to the collateral effect of total assets and the constant term in the availability function). Firm activity is represented by the level of sales over the one-year lagged total assets. Both firm production capacity (total assets) and sales are expected to increase (the level of) loan demand. Cash flow as a ratio of lagged total assets is used to control for the effect of substitute funds on the demand for bank loans and, therefore, the expected sign of this variable is negative. The cost of bank credit is expressed as the percentage point spread between the interest rate paid 2 by the firm and short-term prime rate and it is also expected to affect loan demand negatively 3 .
In the availability equation, a firm's "collateral" is proxied by the ratio of tangible fixed assets to lagged total assets and the expected sign is positive since the maximum amount supplied by a bank will increase with the level of collateral. We assume here that tangible assets are taken as collateral or, if not, are potentially attachable as collateral by the bank. We also include the age of the firm as a proxy of reputation and information availability on the firm. The Lerner index -the difference between banks' prices and marginal costs divided by prices-is included as an indicator of bank market power in the regions 4 where the firm operates. Firms' default risk is measured by the ability to pay interest (proxied by the operating profit/interest ratio) and the ability to pay short-term debt (proxied by the current assets/current liabilities ratio). A high operating profit/interest ratio or a high current assets/current liabilities ratio indicates that the default risk is low. Therefore, the expected signs of the collateral variable and the variables that indicate the ability to pay interest and short term debt are all expected to be positive. Both demand and availability equations contain regional GDP (log(GDP)) to control for macroeconomic conditions across regional markets. The simultaneous equations system in (1), (2) and (3) is estimated using full information maximum likelihood (FIML), as shown by Maddala and Nelson (1974) .
The FIML routine employed also incorporates fixed firm effects to account for unobservable firm-level influences. Based upon the estimates of this system it is possible to compute the probability that loan demand exceeds credit availability, as shown in Gersovitz (1980) and, therefore, to classify the sample into constrained and unconstrained firms. Formally, a firm is defined as financially constrained in year t if the probability that the desired amount of bank credit in year t exceeds the maximum amount of credit available in the same year is greater than 0.5. Hence, the probability that firm will face a financial constraint in year t is derived as follows: Testing Hypothesis 1 implies adding bank-firm lending relationship variables to the Bank Loan supply equation (2). We include three indicators capturing the strength of a bank-firm relationship. In particular, we add the length of the relationshipmeasured as the number of years of the relationship between the firm and its main bank (we assume the main bank is either the only bank working with the firm or the bank with the longest relationship); a dummy variable showing whether the firm has a single (0) or multiple (1) bank relationships and an interaction term of the lagged collateral variable (tangible fixed assets/total assets) times the length of the relationship trying to capture the impact of the length of the bank-firm relationship on the value of asset tangibility as collateral.
Similarly, testing Hypotheses 2 and 3 requires adding variables regarding different types of securitization to the loan supply equation. In particular, we include for each firm the main bank's issuance of MBS in a given year as a ratio of this bank's total loans at the beginning of that period, the main bank issuance of covered bonds in a given year as a ratio of total loans at the beginning of the period, the main bank size (as a proxy for the presence of that bank in debt and capital markets) and the main bank cost-to-income ratio (as a proxy for the efficiency of the bank that may also influence its ability to lend at a lower cost). In order to capture whether the relationship between MBS and covered bonds issuance and loan supply varied during the crisis years, we also include an interaction term between each one of the securitization issuance variables and a time dummy taking the value 1 for 2007 and 2008 and zero otherwise. An additional specification also considers a dummy which takes the value 1 for 2008 (when the crisis was more developed) and zero otherwise.
The definition and sources for our main variables are shown in Table 1 ; their descriptive statistics are in Table 2 . The data show that the average duration of the bankfirm relationship is 6.6 years. Additionally, 49% of the firms work with a single bank.
As for the issuance of securities by the main bank, 13% of the loans over the period are securitized as MBS while 17% are securitized as covered bonds in our sample.
Spain as an empirical laboratory
Spain offers a particularly advantageous environment in which to analyze our hypotheses. Spain has a banking-oriented financial system with a large fraction of its economic activity driven by the small and medium-sized firms which are highly dependent on bank credit and the most likely to be credit rationed. In 2008 SMEs represent 99.6% of the total number of firms and 53% of total employment in Spain.
Spain is also a relatively attractive environment to study relationship lending because
Spanish banks may focus more on relationship lending than in some other countries, particularly the U.S. For example, in the U.S. lenders historically had more transactionsbased lending technologies such as small business credit scoring that can also be used in lending to opaque firms.
Another important feature that makes the Spanish case a particularly interesting one is the role of the lending cycle and securitization before and during the financial On the back of an exceptional growth in bank credit the country also recorded a large rise in private sector debt. As in many episodes of banking problems across the world, the spectacular upward swing in the Spanish credit cycle was buttressed by particularly loose lending practices and large increases in housing prices (see Tornell and Westermann, 2002, and Reinhart and Rogoff, 2009 ). Hence the recent Spanish episode of financial instability shares many common features with a large number of prior banking crises (i.e. large increases in loan growth coupled with housing bubbles).
These features also emerged together with new factors such as financial innovation in general and most significantly in securitization markets.
Little has been said or explored on a possible role for securitization in triggering lending in countries that experienced a lending and housing bubble in the years before the crisis. On the latter, housing prices in the years prior to the crisis have been particularly noticeable in some European countries, the UK, Ireland and Spain -where housing prices have increased by more than 180% only between 1997 and 2007-the largest growth among major industrialized countries. Using Dealogic and AIAF data Figure 2 shows the stock of covered bonds and ABS 5 issued by Spanish commercial and savings banks from 1999 to 2008. Covered bond issuance by commercial banks increased from € 0.5 bln to € 112 bln in that period while in the case of savings banks the stock of covered bonds grew from € 0.7 bln to € 135 bln. As for ABS, the stock at commercial banks was € 0.5 in 1999 and it continuously increased to € 126 bln in 2008 while the change at commercial banks during the same period was from € 0.4 to € 134 bln.
Results
Baseline model
The estimated parameters of the baseline disequilibrium model (equations (1)-
(3)) are reported in column I of Table 3 . The top panel displays the result for the "demand for bank loans". All the variables have the expected signs. As shown by the demand equation parameters, a 1% increase in sales over total assets augments the desired demand of bank loans by 0.35% while a 1% increase in cash flow reduces loan demand by 0.98%. Additionally, a 1% increase in the cost of funds (loan interest spread) is found to reduce the desired demand of bank loans by 1.16%. 5 ABS encompass MBS and some other forms of asset backed securities like consumer finance. There are no separate data available on MBS. However, we expect thatin Spain more than 90% of ABS are MBS.
The middle panel of Table 3 displays the results for the "supply of bank loans".
As for the credit availability function, a 1% increase in collateral (measured by tangible fixed assets over total assets) increases the availability of loans by 1.32%. The age of the firm has a positive and significant impact on the supply of loans (the coefficient being 0.32) while a 1% increase in bank market power (Lerner index) has a negative impact on loan supply of 0.75%. The ratio "current assets/current liabilities" is not significant. The log(GDP) has a positive and significant impact in both the loan demand and loan supply equations.
The estimation of the baseline model also reveals that 30.3% of the firms were constrained within our sample.
Relationship lending and credit rationing
Column II in Table 3 offers added to the baseline model. Column II of Table 3 reveals that firms with a longer relationship with the main bank obtain a larger loan supply from their banks. In particular a 1% increase in the length of the relationship increases the loan supply by 0.14%. Additionally, it is shown that those firms having multiple bank relationships are less likely to obtain bank loans, a result that suggests that the link between the bank and the firm weakens with multiple bank relationships.
Column III in Table 3 investigates whether observed collateral values mitigate or strengthen the effects of the length of the relationship on loan supply. We add an interaction term between the asset tangibility variable and the length of the relationship variable. Both the length variable and the interaction terms are significant and positive at the 1% level which suggests that both collateral value and the length of the relationship are positive drivers of loan supply.
Taking the estimates of column III in Table 3 as a reference, Figure 3 depicts the estimated evolution of firm financing constraints within our sample, along with the average length of the relationships and the average percentage of firms having multiple vs. single relationships with banks. All the variables are adjusted to their mean in each
year. Figure 2 shows that the percentage of constrained firms increased from 30.83% in 2006 to 36.80% in 2008. During the same time period, the average length of lending relationships within our sample decreased from 7.12 to 6.53 years and the percentage of firms having relationships with multiple banks increased from 41.2% to 43.3%. Table 4 explores the role of banks' activities for the two types of securitization we study both for normal periods and during crisis periods. In particular Table 4 investigates the impact of banks' activities in MBS and covered bonds on financing constraints. In this table, we extend the loan supply equation not only incorporating the characteristics of the lending relationship with the main bank but also to include the securitization activity of the firm's main bank as well as other control variables of the characteristics of the firm's main bank such as its size and efficiency. Column I in table   4 shows that both the issuance of MBS and covered bonds (as a percent of total assets) at the beginning of the period has a positive impact on current lending to firms. The economic impact of a 1 percentage point change in the covered bonds issuance is significantly higher than the impact of MBS (coefficients being 0.74 and 0.14 respectively). This result suggest that covered bonds, which theoretically are meant to be liquidity generation devices, have a higher impact on lending to firms than MBS securitization, which theoretically are meant to be risk transferring devices.
The role of securitization
Additionally, we find that the size of the main bank does not seem to have an impact on loan supply to firms while efficiency does have a positive impact (lower cost-to-income ratio) on loan supply, suggesting that reducing operating costs affects loan supply positively.
Taking the results of column 1 in Table 3 as a reference, Figure 4 compares the percentage of constrained firms with the percentage of firms whose main banks issues MBS and covered bonds. While both MBS and covered bond issuance increase in the years before the crisis -in parallel to a decrease in firm financing constraints, the percentage of firms whose main banks was issuing MBS increased from 65.27% to 67.12% from 2006 to 2008 while the percentage of firms whose main bank was issuing covered bonds decreased from 68.32% to 57.47% in the same period.
In order to investigate whether MBS and covered bond issuance had a differential effect on loan supply during the crisis we interact the issuance variables 
Robustness check: the size of the firm, bank ownership and bank real estate exposure issues
The different specification of the disequilibrium model in Tables 3 and 4 seem to offer consistent values of the main posited variables, with little variation between them.
Importantly, as shown for all the specifications, the coincidence in the classification of firms between the baseline model and the rest of specification is around 90%, which reinforces the robustness of the model to specification changes.
We finally estimate three additional specifications to check the robustness of the results to firm size, bank ownership and bank real estate exposure issues. As for firm size, we extend our model by including a dummy which takes the value zero if the firm is large and one if the firm is an SME. We consider that the firm is an SME if the number of employees is lower than 500. As for bank ownership, the idea is to check whether there are differences in loan supply to firms between commercial and savings banks. Savings banks in Spain are stakeholder-based firms and do not quote in stock markets as commercial banks do. Additionally, savings banks have been more specialized in traditional lending activities than commercial banks and are frequently tied to a specific territory. Hence savings banks are more likely to get involved in relationship lending. Due to their specialization, savings banks are also, in principle, more likely to securitize loans given that their loan growth has been higher than the loan growth of commercial banks in the years before the crisis. Even if both commercial banks and savings banks are subjected to the same supervision and regulation in Spain, the abovementioned differences in ownership and specialization may have resulted in different lending practices.
We add these variables to the two first specifications discussed in Table 4 . The results of these extended models are shown in Table 5 , columns I and II. The findings confirm that SMEs are more likely to be credit rationed since the coefficient of the dummy variable for firm size is negative and significant. As for bank ownership, we find that loan supply seem to be significantly higher at savings banks since the dummy exhibits a positive and significant sign.
We also wonder how the effects found for securitization depend upon specific bank characteristics. In particular we wonder whether these effects are significantly different at firms whose main bank exhibits a high vs. low liquidity and for firms whose main bank is a commercial vs. a savings bank. In order to undertake these tests, we interact the securitization variables with these dummies 7 . As for the liquidity dummy, the variable takes the value 0 for those firms operating with a bank whose liquidity ratio (liquid assets/total assets) is below the median of the sample and 1 for those firms operating with a bank whose liquidity ratio is over the median. The results are shown in Spain experienced a housing price bubble in the years before the financial crisis and this could have induced banks with higher exposure to the real estate and construction sector to securitize loans to a larger extent. Jiménez et al (2010) show that banks with more real estate loans as a fraction of their total loan portfolio lend to smaller firms that have more tangible assets and rely on longer term financing so that loans of real-estate dependent banks are more likely to be collateralized and have longer maturity. We also consider the exposure to the real estate and construction sector by looking at the share of loans that is given out to the real estate sector (residential, commercial, and construction). Since we rely on publicly available data from annual reports and prudential information reports published yearly by the banks we could only observe this exposure since 2000. Our tests consists of re-running our baseline model shown in Table 4 for two groups of firms: i) those working with banks below the median value of the exposure to real estate sector (low real estate exposure banks) at the beginning of the year; ii) and those working with banks over the median value of the exposure to real estate sector (high real estate exposure banks) at the beginning of the year. The results are shown in Table 7 , including in the last column a variance-covariance test for differences between both groups. Although the coefficients of low and high real estate exposure banks achieve the same signs and significance there are some statistical differences in the magnitude of the coefficients that are worth noting. In particular, the banks with a lower exposure to real estate assets show a significantly higher positive impact of the length of the relationship and single vs. multiple relationships on loan supply. Besides, the issuance of MBS and covered bonds have a significantly larger positive impact on loan supply for these low exposure banks and the positive (negative) effects of covered bonds (MBS) during crisis years is shown to be also larger (smaller)
for banks with a lower exposure to real estate sector. Interestingly, the percentage of constrained firms for the sub-sample of firms working with banks having a low real estate exposure is lower (28.55%) than in the sub-sample of firms having relationships with banks showing a larger exposure to real estate assets (32.28%).
Conclusions
The pros and cons of securitization are hotly debated. In this paper we investigate the role of securitization for credit rationing through its influence on lending relationships during normal and crisis periods. Employing a disequilibrium model, we first establish that firms with a more intense lending relationship as measured through its length and the lower number of banks they are dealing with, enjoy a greater credit supply and lower degree of credit rationing.
Securitization activity of the firm's main bank helps in reducing credit constraints. Indeed, firms having relationships with banks being more involved in securitization activities enjoy lower credit constraints in normal periods; however, they also face increased credit rationing during crisis periods. This shows that securitization generates supply effects which differ in normal and crisis periods. Finally, we show that there is heterogeneity within securitization. We do this by investigating the impact of different types of securitization -covered bonds and mortgage-backed securities (MBS) -on credit rationing. While both types of securitization reduce credit rationing in normal periods, the main bank issuance of MBS aggravates credit rationing in crisis periods. 
Cash flow
Net income plus depreciation plus changes in deferred taxes. SABI
Loan interest spread
Difference between loan interest rates and interbank rates. The loan interest rate is computed as a ratio of loan expenses and bank loans outstanding. We implicitly assume that the year-end loan balance is roughly equal to the weighted average balance during the year.
SABI and ECB
GDP
Gross domestic product
Tangible assets
Fixed assets on firm's balance sheet (thousand of euros). This is considered as proxy of collateral. SABI
Age of the firm
Number of years since the firm was created. SABI
Lerner index
Ratio "(price of total assets -marginal costs of total assets)/price". The price of total assets is directly computed from the bank-level auxiliary data as the average ratio of "bank revenue/total assets" for the banks operating in a given region using the distribution of branches of banks in the different regions as the weighting factor. Marginal costs are estimated from a translog cost function with a single output (total assets) and three inputs (deposits, labor and physical capital) using two stage least squares and bank fixed effects.
Spanish Commercial
Banks Association (AEB) and the Spanish Savings Bank Confederation (CECA).
Default risk
This risk variable is defined as the ratio of operating profits to interest paid. A proxy for operating risk showing how many times interest paid are covered by operating profits.
SABI
Length (n. years relationship)
Number of years of bank-firm relationship with the main bank SABI
Single vs. multiple bank relationships
A dummy that takes the value 0 if the relationship is just with one bank and 1 if it is with more than 1 bank. SABI
Main bank issue MBS (% loans)
Main bank's issuance of MBS in a given year as a ratio of this bank's total loans at the beginning of the period. Dealogic
Main bank issue covered bonds (% loans)
Main bank issuance of covered bonds in a given year as a ratio of total loans at the beginning of the period. Dealogic
Main bank size /(log total assets)
Size (total assets) of the bank that holds the main relationship with the firm.
Spanish Commercial
Main bank cost-to-income-ratio
Efficiency (cost/income ratio) of the bank that holds the main relationship with the firm.
Spanish Commercial
Banks Association (AEB) and the Spanish Savings Bank Confederation (CECA). Sales/total assets(t-1) 0.3526*** (0.000) 0.01 0.3728*** (0.000) 0.01 0.3243*** (0.000) 0.01
Cash-flow/total assets(t-1) -0.9861*** (0.000) 0.06 -1.1106*** (0.000) 0.06 -0.8435*** (0.000) 0.07
Loan interest spread -1.1640*** (0.000) 0.03 -1.0563*** (0.000) 0.03 -1.0388*** (0.000) 0.03
Log(GDP) 0.0147* (0.042) 0.01 0.0128** (0.015) 0.01 0.0131** (0.018) 0.01
Supply of bank loans
Tangible fixed assets/total assets(t-1) 1.3285*** (0.000) 0.01 1.1728*** (0.000) 0.01 -- Main bank issuance of MBS (MBS issuance/total loans)t-1 X Dummy (1993-2006 vs. 2007-2008 ) ---0.3711** (0.013) 0.01 --
Main bank issuance of covered bonds (covered bonds issuance over total loans)t-1 X Dummy (1993-2006 vs. 2007-2008 ) --0.0126** (0.030) 0.01 -- (1993-2007 vs. 2008 ) -----0.3460** (0.010) 0.01
Main bank issuance of MBS (MBS issuance/total loans)t-1 X Dummy
Main bank issuance of covered bonds (covered bonds issuance over total loans)t-1 Dummy (1993-2007 vs.2008 Main bank issuance of MBS (MBS issuance/total loans)t-1 X Dummy (1993-2007 vs. 2007-2008 ) --0.0117** (0.030) 0.01
Main bank issuance of covered bonds (covered bonds issuance over total loans)t-1 X Dummy (1993-2006 vs. 2007-2008 Standard errors are clustered at the regional level Sales/total assets(t-1) 0.3123*** (0.000) 0.01 0.2819*** (0.000) 0.01 0.012** Cash-flow/total assets(t-1) -0.8862*** (0.000) 0.06 -0.9218*** (0.000) 0.04 0.121
ROBUSTNESS CHECK: MAIN BANKS HAVING A LOW VS. HIGH REAL ESTATE EXPOSURE (2000-2008)
Switching regression model estimated by full information maximum likelihood (FIML) with firm fixed effects p-values in parenthesis (
Loan interest spread -1.1142*** (0.000) 0.03 -1.1375*** (0.000) 0.03 0.194
Log(GDP) 0.0116** (0.021) 0.01 0.0104** (0.031) 0.01 0.079
Supply of bank loans
Tangible fixed assets/total assets(t-1) 1.1432*** (0.000) 0.01 1.4163*** (0.000) 0.01 0.014** 
Age
Extended supply (II): Main bank characteristics and securitization issues
Main bank issuance of MBS (MBS issuance/total loans)t-1 0.1533** (0.001) 0.01 0.1052** (0.001) 0.01 0.018** Main bank issuance of covered bonds (covered bonds issuance over total loans)t-1 0.8227*** (0.001) 0.01 0.6138*** (0.001) 0.01 0.006*** Main bank issuance of MBS (MBS issuance/total loans)t-1 X Dummy (1993-2006 vs. 2007-2008) -0.2359** (0.011) 0.01 -0.3602** (0.014) 0.01 0.012** Main bank issuance of covered bonds (covered bonds issuance over total loans)t-1 X Dummy (1993-2006 vs. 2007-2008) 0.0178** (0.031) 0.01 0.0120** (0.027) 0.01 0.010** 
